Introduction
'I'he nuclear lamina is a protein network lining the nucleoplasmic surface of the inner nuclear menibrane. It is presumed to represent a karyoskeletal element important for nuclear envelope integrity and interphase chromatin organization (for reviews see [ 1, 21) . Its (;TI'-hydrolysing (G-) proteins (reviewed in [ 20-23 I) . 'I'hese hydrophobic modifications appear t o represent a general mechanism for increasing the 
Post-translational processing and assembly of newly synthesized lamins
Post-translatiorial processing of Ianiin proteins hiid been discovered several years before the identification of the C'aaX box as a target for isoprenylation and carboxylmethylation 126-20 I. While studying the biosynttiesis of chicken nuclear lamins. A. 11, and H1 by pulse-chase experiments, we found that newly synthesized lamin I<? n x s rapidly converted into a product with higher electrophoretic mobility 120 1. 'I'he lamin I{? precursor displayed :I half-life o f approximately 2-3 min, and its processing thus occurred with similar kinetics as the nuclear uptakr of the newly synthesized protein [ 201. I,;imin A was also converted into a mature form displaying higher electrophoretic mobility, but processing of thr laniin A precursor was considerably slower ;ind occurred only after incorporation of the newly synthesized protein into the pre-existing nuclear laniinii [20 1. '1'0 further investigate the molecd;ir n;iturr of these distinct processing reactions, cloned cl )NAs for lamins A and H1 \yere used for coupled tr;uiscription-translation experiments in ~iitro [ 3 0 I.
'I'hese studies confirmed that both I;unins A and I{? are synthesized as precursor proteins. I lowevrr, whereas the lamin A precursor appeared t o be stable in the reticulocyte lysate. the lamin I<? precursor was processed to the mature-size protein even in this cell-free system I30l. 'I'hese results confirmed that two distinct activities were responsible for the processing events that had been observed in vivo, but a molecular explanation had t o await the identification of lamins as acceptors for polyisoprenoids I 3 1, 32 1. Fig. 1 ). hloreover. these hydrophobic modifications were shown to be iniportant for mediating the interaction of lamins with the nuclear membrane, rather than for nuclear localization of lamins, or for lamin polymerization per se (for further discussion, see 1 101). Although it is tempting t o speculate that H-type lamins are membrane-associated throughout the cell cycle because the) carry H permanent hydrophobic modification at the C-terminus, detailed studies \z ith rus proteins lead to the conclu- Fig. 2u ). Such a model is attractive since an anchorage via lipophilic modification would be expected to favour rapid lateral diffusion of Ibtype lamins in lipid bilayer membranes. This in turn might explain the observed extensive redistribution of lamin Ill betueen mitotic remnants of the nuclear envelope and elements of the endoplasmic reticulum [ 141. On the other hand, lamins clearly interact, either directly or indirectly, with integral proteins of the inner nuclear membrane. Several candidate 'lamin receptors' have been identified 146-501. although it is presently unclear how these proteins bind to larnins. According to one model, they may bind lamins via protein-protein interactions (Fig. 26) ; alternatively, houever, it is conceivable that they may function as farnesyl receptors (l;ig. 2c) . Also, it remains to be deter-
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Fig. 2 Hypothetical models describing the interaction between B-type lamins and the inner nuclear membrane
According to model A, dimeric (or tetrameric) condensed chromosomes before reformation of the nuclear envelope. Thus, in contrast to the lamin A protein that is synthesized during interphase of the cell cycle, mitotic lamin A may benefit from direct access to as yet unidentified binding sites at the chromosome surface. Polymerization at the chromosome surface may then provide an alternative (CaaX-independent) assembly pathway for nuclear lamin proteins. Such a post-mitotic assembly mechanism may also explain how lamin C accumulates at the nuclear envelope. Lamin C is unique in that it lacks a CaaX box. It presumably arises from differential splicing of the mammalian lamin A gene, but so far there is no evidence for functional differences between lamins A and C [ 51.
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